Objectives: Although non-traumatic Small Bowel Perforations (SBPs) are rare, they have high rates of morbidity and mortality in case of late presentation. Aetiological factors vary across different geographical regions. In this paper, SBPs caused by anything other than trauma and other well-known causes are presented and the current literature is reviewed. Methods: The study was conducted at General Surgery Clinics of two different tertiary university hospitals between January 2008 and September 2016. The authors directly involved in managing the patients. This study was approved by the ethical institutional board and was performed at the Department of General Surgery, School of Medicine, Sakarya University. The medical records of patients retained in both hospitals are electronic. Medical records of subjects who had undergone emergency operations with a prediagnosis of acute abdomen in single center, and were determined to have SBPs due to unusual causes, were investigated retrospectively. Patients with aetiological factors such as trauma, mesenteric vascular disease, internal and external hernias, intra abdominal adhesions, inflammatory bowel diseases, and iatrogenic causes were excluded. Results: In total, 35 patients were evaluated, 20 (57.1%) males and 15 (42.9%) females. The mean age of the cases was 51.6 (18-88) years. Mean time until admission at the hospital was 1.4 days (range 0.25-7 days). The most frequent aetiological factors were various malignancies (10 cases, 28.5%) and perforation of Meckel's diverticulum (8 cases, 22.8%). It was surprising to detect a considerable rate of perforation due to bezoars (6 patients, 17.1%). Conclusions: Post-operative consequences of SBPs due to unusual causes are similar with those related to common, known causes. Factors affecting the clinical course are presentation time and patients' clinical status in admission, not aetiology.
INTRODUCTION
Small Bowel Perforations (SBPs) due to causes other than trauma and known common aetiological factors (mesenteric vascular disease, internal and external hernias, intraabdominal adhesions, inflammatory bowel diseases, and iatrogenic) are also called spontaneous or nontraumatic SBPs. 1, 2 The most frequent causes include various malignancies, infections, and nonspecific inflammation. 3 In Western populations, malignancies are the most frequent aetiological factors, whereas infections, and in particular typhoid fever, are the primary causes in developing populations. 3, 4 Cases that also show inflammation (as assessed histopathologically) that cannot be linked to a specific disease are deemed to have idiopathic or non-specific inflammation. 4 Presentation at the hospital is generally late, and patients are in an impaired physical condition due to diffuse peritonitis. 5 This is why outcomes in the postoperative period are still poor despite developments in surgical-radiologic techniques and intensive care conditions. 1, 5 The first-line choice for treatment of this disease is a surgical approach, and timing of the operation is a major factor determining success. 1 In this paper, we aimed to present the unusual causes of small bowel perforations, treatment results and investigate whether the clinical course is different from other SBPs due to common, well known aetiologies.
METHODS
The medical records of 224 patients with small bowel perforation were investigated retrospectively; the cases had undergone emergency operations with a pre-diagnosis of acute abdomen in the General Surgery Clinics of two different tertiary university hospitals between January 2008 and September 2016. Cases with causes such as trauma, mesenteric vascular disease, internal or external hernias, intraabdominal adhesions, inflammatory bowel diseases, and iatrogenic perforations were excluded. The remaining 35 cases (15.6%) were included and evaluated.
The surgeon who was to conduct the operation decided on the surgical procedure, according to the haemodynamic parameters of the patient and signs during the operation. Primary repair or anastomosis following segmentary small bowel resection was generally preferred in patients without intensive intraabdominal problems or abscesses, and in those free of signs of risk factors for intestinal anastomosis in their haemodynamic and laboratory parameters (e.g., acidosis, hypoproteinemia, severe hypotension, chronic steroid intake). Enterostomy, following segmentary small bowel resection, was used in the other patients.
The patients were divided into two groups, according to the presentation time, as follows: those who were admitted within the first 24 hours (Group 1), and those who admitted after 24 hours (Group 2). The two groups were compared statistically regarding postoperative morbidity and mortality. The Student's t-test was used for statistical evaluations, and p value < 0.05 was considered to indicate statistical significance.
RESULTS
Of the 35 patients, 20 (57.1%) were males and 15 (42.9%) were females. The mean age was 51.6 years (range; 18-88). All cases had signs of localized or diffuse peritoneal irritation at their first presentation, and all of them came to the hospital with a complaint of abdominal pain (100%). Their complaints at presentation are listed in Table-I. Mean time until presentation at the hospital was 1.4 days (range; 0.25-7 days). Time from the onset of complaints to attendance at the hospital was over 24 hour in 11 (31.4%, Group 2) patients and within 24 hour in 24 (68.6%, Group 1) patients. Medical history, Laboratory and radiological findings all patients' as follow: Medical history: Fifteen (42.8%) patients had comorbid diseases, and 10 (28.5%) patients had histories of previous abdominal surgeries. In two (5.7%) patients, the reasons for previous abdominal surgeries were malignancies (one case of small bowel stromal tumour and one of cervical cancer). One (2.8%) patient had a history of long-term steroid intake due to Pemphigus. One patient had been operated on due to volvulus of the stomach five days previously. Details of the comorbid diseases and previous operations are provided in Table- Statistical Analysis; complication rates were higher in subjects who had presented to the hospital after 24 hour (Group 2) compared to those who had presented within the first 24 hour (Group-1) (p = 0.03).
In seven (20%) patients, the treatment process resulted in mortality. Causes of death were as follows: three (7.5%) cases of perforation of Meckel's diverticulum, two (5%) cases of intestinal tuberculosis, one (2.5%) case of multiple perforations (possibly due to microembolism) due to sepsis in the early post-operative period, during intensive care follow-up, one (2.5%) case of volvulus of the stomach and one (2.5%) case of radiation enteritis due to comorbid cardiovascular diseases. Except for the patient operated on for volvulus of the stomach, all patient deaths occurred during the early postoperative period in those who presented late to the hospital (Group 2) (p = 0.002). Aetiological Factors: Among the aetiological factors, there were malignancies in 10 (28.5%) patients (lymphoma in 8 cases and stromal tumour of the small bowel in 2 cases). Other causes were as follows: perforation of Meckel's diverticulum (8 patients, 22.8%), phytobezoar (6 patients, 17.1%), non-specific inflammation (5 patients, 14.2%), intestinal tuberculosis (3 patients, 8.5%), multiple perforations (possibly due to microembolism; one patient, 2.8%), radiation enteritis (1 patient, 2.8%), and a foreign body (fishbone; one patient, 2.8%) (Table-III) ( Fig. 1 and 2 ).
DISCUSSION
There are many well-known aetiological factors that cause SBPs, but some factors are only rarely Small bowel perforation observed. These are considered rare or unusual aetiological causes, and are sometimes classified in the surgical literature as non-traumatic or spontaneous SBPs. They occur at low rates, and SBPs resulting from these causes can be divided into two groups: those with defined and undefined aetiological factors.
4,5
However, factors considered to be rare vary by geographical region and the socioeconomic status of the case. For example, cases of perforation related to typhoid fever are extremely rare in Western populations, but this is the most frequent cause in Eastern populations. 6 Similarly, intestinal tuberculosis is extremely rare in developed Mustafa Yener Uzunoglu et al. Table-III countries but is still an important intestinal problem in some geographical regions.
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If, in Western populations, inflammatory bowel diseases are not taken into consideration, malignancies are more often encountered aetiological factor for SBPs. There are reported cases of SBPs related to primary tumours of the small bowel, such as T-and B-cell lymphomas, stromal tumours, adenocarcinomas, and carcinoids.
8-18
Among these, lymphomas are the first to be kept in mind when considering primary small bowel malignancies resulting in perforations. 13 In a serial study of 1062 patients at the Mayo Clinic 13 and a 37-year investigative series of SBP in patients with intestinal lymphoma 14 , the rate of SBP was 9% in GIS lymphomas, the majority due to intestinal metastasis. Turkey is a synthesis of Eastern and Western society in terms of its cultural status and geographic location. This is reflected in our findings. Malignancies were the most frequent causes in our study, similar to Western populations, but we identified factors that are specific to Eastern populations and reflect the social characteristics of our country, although at lower rates.
Meckel's diverticulum is a well-known congenital state that results in an inflammatory process and perforation due to various factors. 19, 20 Marked social or development differences in this condition should not be expected because of its congenital nature. Although Meckel's diverticulum's complication rate has been reported low (4%) during lifetime 21 , in the present study, it was the second most frequent aetiological cause.
SBPs due to the ingestion of foreign bodies is a major issue, and there are two types of foreign bodies: those that are ingested accidentally, and those that accumulate in the gastrointestinal system due to chronic consumption. Chicken and fish bones are examples of the first group. Cases of perforation (particularly in the oesophagus) due to chicken bones have been reported globally, whereas most cases due to fish bones are associated with the consumption of large fish from the oceans rather than smaller fish from interior bodies of water, and thus typically occur in countries with ocean coastlines. 4, 5 In our study, a case of perforation related to fish bones was a sailor who had been working in international waters and was in Turkey only temporarily.
Phytobezoars are the most common foreign bodies that form in the gastrointestinal system due to the chronic consumption of a given food. 22 Some facilitating factors for the formation of phytobezoars, and related nutrients, have been defined. 23 Numerous studies have documented small bowel obstructions caused by the consumption of high amounts of fibre. Turkey is an ideal geographical region for growing persimmon, which is high in fibre, and therefore cases with small bowel obstruction related to phytobezoars are relatively frequent. 22 Although we are experienced in the pre-operative diagnosis of intestinal obstructions related to phytobezoars, six patients in our study ultimately experienced perforations due to such obstructions. However, these cases presented late to the hospital, and already had bezoars (based on CT images) at presentation.
Nowadays, the therapeutic outcomes of cases with SBPs are better than past decades due to developments in visualisation methods, surgical techniques, and intensive care conditions. However, prognosis are still poor in some patients. The most important reason, confirmed by our results, is related to the timing of presentation at the hospital. [24] [25] [26] The high rates of morbidity and mortality are expected and are related to the degree of intraabdominal pollutants and the systemic influences of intraabdominal sepsis.
In conclusion, the clinical course of SBPs due to unusual causes are not different from that of perforations related to common, known causes. Most important issue is surgical intervention before the development of signs of intraabdominal sepsis. Factors affecting of clinical course are presentation time and patients' clinical status in admission, not aetiology.
